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West to East

We are engaged in a five-year study to test the hypothesis that methane from

decomposing gas hydrates may contribute methane to the atmosphere. L Fleisoctne ﬂ ' | Tl‘ anSSCt 3 Transect 1 P . Transect 5 ‘ T
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and be a factor in global climate change. b dcomenmetaelydnle b : AE ARG AEL N A ‘= PERY X N e

As part of the study we have measured the methane concentration in the water .

column of the Beaufort Sea shelf out to water depths of 90 meters from 1992- b
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1995. In 1994 the carbon isotopic composition of methane in seawater . A ! = A
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(total water depths from 3 to 56 m) was measured by gas chromatography- ase of mehne DY - Methane
isotope-ratio mass spectrometry in a effort to define the source of methane. : 00k ’ Ice-Covered B {nid}
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i Thermal instability resultsin
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Gas hydrates associated with offshore permafrost are expected to be present
because of their nearby occurrence on land. The continental shelf gas hydrates in
this area and elsewhere on the Arctic shelf should currently be undergoing
dissociation. In this model, the transgression of the Arctic Ocean over the
previously exposed continental shelf during at least the last 10,000 years has
brought a temperature change to the surface sediment of about +10°C. In
addition, heat associated with the Earth’s geothermal gradient creeps upward into
the gas hydrate stability field from below. Thus there has been sufficient time and
warming to cause part of the gas hydrate reservoir to become unstable and release
methane, mainly at the seaward edge of the drowned permafrost. Some of this
methane may migrate through the sediments and escape from the seafloor as
natural gas seeps then into the water column where it can be measured.
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Six north-south transects have been established on the Beaufort Sea shelf o F
adjacent to Prudhoe Bay, Alaska Methane from transects 2 and 4 has not been ] | : i ,
analyzed for carbon isotopic composition. W i
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Gas Hydrate: a closer look
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a value suggesting methane from dissociating gas hydrate (average isotopic composition of methane from gas hydrades in the nearby Kuparuk River Oilfield is -46.3%o).

Gas hydrate is a naturally occurring solid composed of water molecules . increase in the concentration of atmospheric methane. Each year methane A concentrated bottom source of methane (94.4 nM at 21 m) was previously found very near this site in May 1992, but not at three other times in 1993 and 1994
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